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ISOUlTrOH OF gpgggg3»NSAy ZOHBS 



BACKCaROtngD OF THE mVBKTXOW 

This invention relates generally to oil and gas 
5 exploration, and in particular to isolating certain 
subterranean zones to facilitate oil and gas 
exploration. 

During oil exploration, a wellbore typically 
traverses a number of zones within a subterranean 
10 formation. Some of these subterranean zones will 

produce oil and gas, while others will not. Further, 
it is often neeeseary to isolate subterranean TOnes 
from one another in order to facilitate the exploration 
for and production of oil and gas. Existing methods 
IS for isolating subterranean production zones in order to 
facilitate the exploration for and production of oil 
and gas are compl€ac and expensive. 

The present invention is directed to overcoming 
one or more of the limitations of the existing 
20 processes for isolating subterranean zones during oil 
and gas exploration. 



SUMUART OF CTB XnVENTZON 

According to one aspect of the present invention, 

25 there is provided a system for extracting fluidic 
materials from one or more subterranean formations 
traversed by a wellbore, comprising one or more solid 
tubular members positioned within the wellbore, one or 
more of the solid tubular members including one or more 

30 external seals; one or more slotted tubular members 
positioned within the wellbore coupled to each of the 
solid tubular merabers for extracting fluidic materials 
from one or more of the subterranean formations; and a 
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Shoe poaitioned within the wellbore coupled to one of 
Che slotted tubxilar meinbers, wherein one or more of the 
solid tubular members are radially expanded into 
intimate contact with the wellbore. 
5 According to another aspect of the present 

invention, there is provided a method of isolating a 
first subterranean zone from a second subterranean zone 
in a wellboare, comprising positioning one or more 
primary solid tubulars within the wellbore, each of the 
10 primary solid tijbulars traversing the first 

subterranean zone; positioning one or more slotted 
tubulars within the wellbore , each of the slotted 
tubulars traversing the second subterranean zone; 
f luidicly coupling the slotted tubulars and the solid 
15 tubulars; and preventing the passage of fluids from the 
first subterranean zone to the second s\ibterranean zone 
within the wellbore external to the solid and slotted 
tubulars by radially expanding at least one of the 
primary solid tubulars into intimate contact with the 
2D wellbore. 

According to another aspect of the present 
invention, there is provided a method of extracting 
materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including 
25 a casing, comprising positioning one or more primary 
solid tubulars within the wellbore; f luidicly coupling 
the primary solid tubulars with the casing; positioning 
one or more slotted tubulars within the wellbore, the 
slotted tubulars traversing the producing subterranean 
30 zone; f luidicly coupling the slotted tubulars with the 
solid tubulars; f luidicly isolating the producing 
subterranean zone from at least one other subterranean 
zone within the wellbore by radially expanding at least 
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^ one of the solid tubulars into intimate contact wxth 

the wellbore; and fluidicly coupling at least one of 
the slotted tubulars with the producing subterranean 
zone . 

5 According to another aspect of the present 

invention, there is provided apparatus comprising . 

one or 

more solid tubular members positioned within ^ 
wellbore, each of the solid tubular members including 
10 one or more external seals; one or more slotted tubular 
members positioned within the wellbore coupled to the 
solid tubular members; and a shoe i>ositioned within the 
wellbore coupled to one of the slotted tubular members; 
wherein at least one of the solid tubular members and 
15 the slotted tubular members are formed by a radial 
expansion process performed within the wellbore in 
which ac least one of the solid tubular members and the 
slotted tubular members are radially expanded into 
intimate contact with the wellbore, 
20 According to yet another aspect of the present 

invention, there is provided a system for extracting 
materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including 
a casing, comprising means for positioning one or more 
25 primary solid tubulars within the wellbore; means for 
fluidicly coupling the primary solid tubulars with the 
casing; means for positioning one or more slotted 
tiibulara within the wellbore. the slotted tubulars 
traversing the producing subterranean zone; means for 
30 fluidicly coupling the slotted tubulars with the solid 
tubulars? means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean 
zone within the wellbore; means for fluidicly coupling 
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at least one of the slotted tubulars with the producing 
subterraixean zone; and means for radially expanding at 
least one of the solid tubulars and the slotted 
tubulars into intimate contact with the wellbore* 

5 

BRIEF DBSCRXPTXON OF TEE DRAIfXNtSS 

Pig. I is a fragmentary cross -sectional view 
illustrating the isolation o£ subterranean zones. 

10 DSX*AX£fiD SSSCaXPnOH OF THS ILXtUSTRATXVB EMBODXHENTS 

An apparatus and method for isolating one or more 
subterranean zones from one or more other subterranean 
zones is provided. The apparatus and method permits a 
producing zone to be isolated from a npnproducing zone 
15 using a combination of solid and slotted tubulars. in 
the production mode, the teachings of the present 
disclosure may be us^d in combination with 
conventional, well known^ production cotrqpletion 
equipment and methods using a series of packers, solid 
20 tubing, perforating ttabing, and sliding sleeves, which 
will be inserted into the disclosed apparatus to permit 
the commingling and/ or isolation of the subterranean 
zones from each other. 

Referring to Fig, 1| a wellbore 105 including a 
25 casing 110 are positioned in a subterranean formation 
115. The subterranean formation 115 includes a number 
of productive and non-productive zones, including a 
water zone 120 and a targeted oil sand zone 125. 
During exploration of the sxibtarranean formation 115, 
30 the wellbore 105 may be extended in a well known manner 
to traverse the various productive and non-productive 
zones, including the water zone 120 and the targeted 
oil sand zone 125. 
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In a preferred embodiment, in order to fluidicly 
isolate the water 2one 120 from the targeted oil emd 
sand zone 125, an apparatus 130 is provided that 
includes one or more sections of solid casing 135, one 
5 or more external seals 140^ one or tnore sections of 
slotted casing 14 one or inore Intermediate sections 
of solid easing 150, and a solid shoe 155. 

The solid casing 135 may provide a fluid conduit 
that transmits fluids and other materials from one end 

10 of the solid casing 135 to the other end of the solid 
casing 135. The solid casing 135 may comprise any 
number of conventional commercially available sections 
of solid tubular casing such as^ for example r oilfield 
tubulars fabricated from chromium steel or fiberglass. 

IS In a preferred embodiment, the solid casing 135 

coit«>rifies oilfield tubulars available from various 
foreign and domestic steel mills. 

The solid casing 135 is preferably coxapled to the 
casing 110. The solid casing 135 may be coupled to the 

20 casing 110 using any number of conventional 

commercially available processes such as« for example » 
welding, slotted and e3q>andable connectors, or 
expandeible solid connectors. In a preferred 
embodiment, the solid casing 135 is coupled to the 

25 casing 110 by using expandable solid connectors. The 

solid casing 135 may con^rise a plurality of such solid 
casing 135. 

The solid casing 135 is coupled to one more of the 
slotted casings 145. The solid casing 135 may be 
30 coupled to the slotted casing 145 using any number of 
conventional commercially available processes such as, 
for example, welding, or slotted and e9q>andable 
connectors. In a preferred embodiment, the solid 
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casing 135 is coupled to the slotted easing 145 by 
e3q>andable solid connectors. 

In a preferred embodiment, the casing 135 includes 
one more valve members 160 for controlling the flow of 
S fluids and other materials within the interior region 
of the casing 135, In am alternative embodiment, 
during the production mode of operation, an inteimal 
tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves « and valves may be 
10 employed within the apparatus to provide various 

options for commingling and isolating subterranean 
zones from each other while providing a fluid path to 
the surface. 

In a particularly preferred embodiment, the casing 
15 135 is placed into the wellbore 105 by expanding the 
casing 135 in the radial direction into intimate 
contact with the interior walls of the wellbors 105. 
The casing 13S may be expanded in the radial direction 
using any number of conventional commercially available 
20 methods. 

The seals 140 prevent the passage of fluids and 
other materials within the annular region 165 between 
the solid casings 135 and 150 and the wellbore 105 « 
The seals 140 may comprise any number of conventional 
25 commercially available sealing materials suitable for 
sealing a casing in a wellbore such as, for example, 
lead, rubber or epoxy* In a preferred embodiment, the 
seals 140 comprise Stratalolc epoxy material available 
from Halliburton Energy Services. The slotted casing 
30 145 peimits fluids and other materials to pass into and 
out of the interior of the slotted casing 145 from and 
to the annular region 165. In this manner, oil and gas 
may be produced from a producing subterranean zone 



20-MflY-2003 09:42 FTOM HASBLTINE LflKE 



TO 0017135472600 



(. 

within a subterranean formation. The slotted casing 
14S may conprise any number of conventional 
commercially available sections o£ slotted tubular 
casing. In a preferred embodiment, the slotted casing 
5 145 comprised e^qpandable slotted cuhni ar casing 

available from Petroline in Aberdeen, Scotland. In a 
particularly preferred embodiment, the slotted casing 
145 comprises expandable slotted sandscreen tubular 
casing available from Petroline in Aberdeen, Scotland. 

10 The slotted casing 145 is coupled to one or more 

solid casing 135. The slotted casing 145 may be 
coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, 
for example, welding, or slotted or solid e^andable 

15 connectors. In a preferred embodiment, the slotted 
casing 145 is coupled to the solid casing 135 by 
expandable solid connectors. 

The slotted casing 145 is preferably coupled to 
one or more intermediate solid casings 150 . The 

20 slotted casing 145 may be coupled to the intermediate 
solid 
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^"^ahi g nf^g "V nmnhgg of eoiwentiflnal coamnemaUy available tMiwM>aaes 
sadi as, for i rf^r''*. wel<£ng or CTcpancinhla solid or slotted eonneetors. In a 



IB 



fyBwig ISO by arpwidiiMe solid connertoirB. 

5 The last dotted casing 145 i8prefcrtb^«>«tfled to tJiedTO Thelaat 
slatted caang 145 may be coupled to the shoe 155 uaing aiqr mmiber of 
conventional commerdaUy available proceBses sndi as, fiw eiaaiple, welding or 
expandable BolidorsIottBdoaBnBetDrs. Inaprefened emhodiTnw^t . the last dotted 
casing 145 is oouptod to the shoe 155 by an eipandaWe BoM connector . 

10 In an altacnatheembodim«mt,tberiioe 155 iacottiJed directly 

one of the intermediate solid casings 150. 

Inapiefeiiadeoibodiment,thaatottedcaaiagsl45areposltionedwlt^ 

weHbore 106 by eapanding the slotted casings 145 in a radial dnecUon into 
intimate contact witb the interior vndla of the weHbore 106. The slotted casings 
15 145 may be expanded in a radial direction usfaig any number of conventional 

commercially available procesaes. 

Tte Intermediate BoUd casing 150 permits fluids and otberniaterials to pass 

between a^acent slotted caslnga 145. The intermediate solid casing 150 may 

compriae any number of conventUmal commerdally available sections of solid 

20 tubular casing sudi as. for exanq>le,rilfieWtabular8febrl^^ 

steel or ilbex^laas. In aprefetred emhodiTiipnt . thefatennediate soli d r w ia ng 150 
comprises oflfldd tubnlars available fi^mi ftweign and domestic alfiel mills. 

The intermediate aoM casing 150 is pceferaUy oonpled to one or more 
sections of the slotted caaing 146. tba intarmadiate solid easing 150 may be 

26 couplBd to the slotted cafflng 146 tialBganynamberafeoiwenti^ 

available proceaaea sttch as. fbr eaampte, wddina or solid or Blotted eapanda^ 
connectors. In a piefeixed embodhnent. the intermediate solid caaing 160 ia 
ooupbd to the slotted casing 145 by e sipanrinhle solid connectors. The 
intermediate soM caaing 160 may comprlseaphiiaBty of such intermed^ 

30 eaangl60. 

IiiaprefiatedeBflK)diment,aaehinte«madlHteBoHd casing 150 Inch^ 
more valve members 170 for oontroBiag the flow of ftalds and other materials 
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^-^thinflieiiiterior region of the fate^^ In an attemattve 

embodiment, as wiUbezwognizBdbyperaoMhavi^ 

the benefit of the prcBBtttdiadiMnre, daring ito 

intenud tubular aWiig wiflx^«rioos aiian 
5 hiding sleevea, and vahra may be enip^ 

variouaoptionsforoonmiia^aiidisotetfa^ 

while providiiig aflnid pathto the suxface. 

b a pattlcolariy preferred enbodtanettt, the Urtennediate casing 150 is 

pbuxdintotha^fellbare losby expanifingtheintennediateawnglSOintheradial 
10 direction into intimate «mtart with iihe interior The 

intermediatecaafagl50maybeeq«ndedlnliia»adialdlrectionu8fag^ 

of conveolicmal commercially availabiB methods. 

Iaonnttornm*T— nnem-mnre of the interme d ia te mfliT i gs 
ISOmnjr be omitted. In en alternative iir^arredeiiAodimen±,oim or more of 

15 dotted casinga 145 are provided with one or more seals 140, 

The shoe 155 provides a WOTortinember far the appairatuB 130. Intiila 

numner,varifm8prodaetion and esptoratian tools m^besopport^ 
160. The dioe 150 may comptriae any rounber of conventional commercially 
avmlaWe shoes suitable for use in a wellbore such as, example, cement filW 
20 ahoe,oranahminumorcomposited»B.Inapreferredembodiment,theahoel60 
comprises an aluminmn shoe available from HalHbnrton. In a prefierred 
embodiment, the shoe 155 is selected to provide sufficient strengthin compression 
and tension to permit the use of high capacity production and esploration to61«. 
In a particularly preferred embodiment, the apparatus 180 mdudea a 
25 phjTalityof80lidca8l»g8l35,apIuraUtyof8eal8l40,apluialily^ 

145, apluiaHty ofintermediate solid casings 150, andaahoe 155. More generally, 
the 'iqjpaiatus 130 may comprise one or more solid casings 135, eadi wife 
n«»evalvemBmber8l80,nalottedaBingel45,n.lintermediatosoMcBamgBl50, 

each with one or more valve maaaabera 170, and a ahoa 155- 
30 During operation of the iwaratua 130, Oil and gas may ba contra 

produc«dft«mthetargBtedoilsand«onel2Buaiiigthe8lott.deasingsl4^^ The 
oil and gas may then be transported to a sur&ce location ttslng the 8«ilid casing 
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The use of interiBfidlate solid caanfip 150 TwOi-valv^ 
isolated 8ectioD80fihBaoiiBmtobe8deciiv«dbri^^ Tbeeerfe 
140 pennifc the zone 125 to be fhxidiidy isolated ftomtto Tliaaealsl40 

ftethexpermitB ladated aectiDM 
5 other. ln1hi5iiianiier,thea|ipata*u8l30petiBite 

subterranean zones to be fluidicly isolated. 

In on Bttemative embodimeiit, as will be recognized by persons having 

orfinaxy sKll in the art and also having the benefit of ttie present disclosure, 

during the production nwde of operation, an internal tubito 
10 awangeinfiiits of packers, perforated tuWn&aHdfaigBlee^ 

emploiyed within the apparatoa to provide various optfona for co mmiTigiing and 

Isolating aiibterianean 2ones ftom each otter >)riute 

sorihce. 

An apparatna baa been described that iBchides one or more solid tubular 
15 members, one OTinaiB Blotted tubular inembera, and a shoe. Bach solid tubular 
member inctadea one or moie external aeala. The slotted tubular members are 
coupled to the floUd tubular meniberB. The shoe is coupled to one of the slotted 
tubularmembera. In a ptefened embodiment, the apparatus ftntherinctades one 
ornuweintarmediHte solid tobularmemberscoupledto and interleaved amongthe 
20 Blotted tobularnienibers. Each intermediate solid tubular member preCerably 
faidudes one or more ertemal aeala. In e preferred embodhnent, one or more of 
the BoUd tubular members todude one or more valve members. In a preferred 
embodfanent, one or more of tiie iatennediate soM tubular menibers ind^ 

or more valve members. 
25 An apparatus baa been described that includes one or more primary solid 

tubulara, n slotted tubulars, n-1 intermediate solid tubnlare, and a shoe. Bach 
primary soUd tubular includes one or more external annular seals. Tbealotted 
tobulara are coupled to the primary solid tubulara. The intermediate aoUd 
tubulais are coupled to and hiterieaved among the slotted tubulars. Bach 
30 intermediateBoMtubularindudeaoneormoreerternalannularaeals. The shoe 

Is coupled to one of the slotted tobnlazs. 
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^ of l8olfiti'"g ft ^^y^ flabtgrraneaii 20(ae fifogpct a Beeond subterraiiean. 

zone in a weObore has been described that inchides positicming osua or more 
jnKwi y^ Sf^li^ ^iKwiflTtt rm« mr mure dotted tuhnlara within the wcPbore, The 
primary solid tobulara traverse thB first subterranean sone and the slotted 

5 tobulars traverse the second subterranean zone. TbB slotted tubulars and Ihe 
solid tubulars are fluididy coupled The passage of fluids from the first 
pi^Htjirra n*^^ zone to the eecond subterranean zone witinn the wellbore external 
to the solid and slotted tobulsrs is prevented. 

A infttho^i rtf ftT^ry ^yyg w ittiirifllg from a producing subterranean zone in a 

10 wdlbore, at least a portion of the vyePbore inclndlng a casio& has been described 
that includes p*™*:i™iTi£r qx more primary solid tubulars and one or more 
dotted tubulars within the weilbore. ThiG primary solid tubulars are fiuidicily 
coupled with the casing. The alottedtubulars traverse the produdngsubterranean 
zone. The prodncing subterranean zone is fluididy Isolated from at least one other 

15 subterranean zone within the weUboare. At least one of the slotted tulnilars is 
fluididy coupled with the producing subterranean zone. In a preferred 
embodiment, the method further indades controliably fluididy decoupling at least 
one of the slotted tubulars from at least one other of the slotted tubulars* 

Althou^ illustrative embodiments of the invention have bean shown and 

20 describedi a v^ide range ofmodxGcatiozi, changes and substitution is contemplated 
in the foregoing dlsdosure. In some instances* some fisatures of the present 
invention may be employed without a corresponding use of the other features- 
According, it is appropriate that the appended claims be construed broadly and 
in a manner consistent with the scope of the inv»ition« 



II 



20-my-2B03 09:43 FROM HflSgLTIhE LflKE TO 0017135472600 ^ ^ , . P. 16 

'( 



10 



1. A system for extracting fluidic materials from one 
or more subterranean formations traversed by a 
wellbore, cooc^rising: 

one or moire solid tubular metrfaere positioned 
within the wellbore, one or niore of the solid tubular 
membera including one or more external seels; 

one or more slotted tubular members positioned 
within the wellbore coupled to each of the solid 
tubular Rjembers for extracting fluidic Tnaterials from 
one or more of the subterranean formations; and 

a shoe positioned within the wellbore coupled to 
one of the slotted tubular members; 
15 wherein one or more of the solid tubular members 

are radially expanded into intimate contact with the 
wellbore . 

2. The system of claim 1, further comprising; 
20 one or more intermediate solid tubular membars 

coupled to and interleaved among the slotted tubular 
members, one or more of the intermediate solid tubular 
members including one or more external seals. 

2S 3. The system of claim 1, further comprising one or 

more valve membors for controlling the flow of fluidic 
materials through the solid tubular members. 



30 



4. The system of claim 2. wherein one or more of the 
intermediate solid tubular members include one or more 
valve members for controlling the flow of fluidic 
materials through the intermediate solid tubular 
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membears . 



5, A method of isolating a first subterranean zone 
from a second subterranean zone in a wellbore, 

5 comprising: 

positioning one or more primary solid tubulars 
within the wellbore, each of the primaary solid 
tiibulars traversing the first subterranean zone; 

positioning one or more slotted tubulars within 
10 the wellbore, each of the slotted tubulars traversing 
the second subterranean zone; 

fluldicly coupling the slotted tubulars and the 
solid tubulars; and 

preventing the passage of fluids from the first 
15 subterranean zone co the second subterranean zone 

within the wellbore external to the solid and slotted 
tubulars by radially expanding at least one of the 
primary solid tubulars into intimate contact with the 
wellbore. 

20 

6, A method of extracting materials from a producing 
subterranean zone in a wellbore, at least a portion of 
the wellbore including a casing , cotcqprising; 

positioning one or more primary solid tubulars 
25 within the wellbore; 

f luidicly coupling the primary solid tubulars with 
the casing; 

positioning one or more slotted tubulars within 
the wellbore, the slotted tubulars traversing the 
30 producing subterranean zone; 

fluldicly coupling the slotted tubulars with the 
solid tubulars; 
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fluidicly isolating the producing siibterranean 
zone from at least one other subterranean zone within 
the wellbore by radially expanding at least one of the 
solid tiibulara into intimate contact with the wellbore; 
and 

fluidicly coupling at least one of the slotted 
tubulars with the producing subterranean zone* 



7. The method of claim 6, further cotnprieing: 
10 controllably fluidicly decoupling at least one of 

the slotted ttabulars from at least one other of the 
slotted tubulars* 



8, The system of claim 1, wherein the one or more 
15 slotted txibular members cottqprises a plurality of 

slotted txabular members coupled to the solid txibular 
members # each slotted tubular member comprising a 
tvLbular member defining a longitudinal passage and one 
or more radial passages fluidicly coupled to the 
20 longitudinal passage. 

9. The method of claim 5, wherein positioning the one 
or more. slotted tubulars comprises positioning a 
plurality of slotted tubulars within the wellbore, each 
25 slotted tubular comprising a tubular member defining a 
longitudinal passage and one or more radial passages 
fluidicly coupled to the longitudinal passage « 

10* The method of claim 6, wherein positioning the one 
30 or more slotted tubulars comprises positioning a 

plurality of slotted tubulars within the vrellbore, each 
slotted tubular comprising a tubular metnber defining a 
longitudinal passage and oxie or more radial passages 
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fluidicly coupled to the longitudinal passage. 



11. An apparatus # comprising: 

one or more solid cubxilar members positioned 
S within a wellbore, each of the solid tubular metitoers 
including one or more external seals; 

one or more slotted tubular members positioned 
within the wellbore coupled to the solid tubular 
members ; and 

10 a shoe positioned within the wellbore coupled to 

one of the slotted tubular members; 

wherein at least one of the solid tubular members 

and the slotted tubular members are formed by a radial 

expansion process performed within the wellbore in 
IS which at least one of the solid tubular members and the 

slotted tubular members are radially expanded into 

intimate contact with the wellbore. 

12. The apparatus of claim 11, further comprising; 
20 one or more intermediate solid tubular members 

positioned within the wellbore coupled to and 
interleaved among the slotted tubular members , each 
intermediate solid tubular member including one or more 
external seals; 
25 wherein at least one of the solid tubular members, 

the slotted tubular members, and the intermediate solid 
tubular members are formed by a radial expansion 
process performed within the wellbore in which at least 
one of the solid txibtilar members, the slotted tubular 
30 members, and the Intermediate solid tubular members are 
radially expanded into intimate contact with the 
wellbore. 
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13. The apparatus of claim 12, wherein one or iRore of 
the intermediate solid tubular members include one or 
more valv« memberB for controlling the flow of fluids 
between Che solid tubular members and the slotted 

5 tubular members. 

14. The apparatus of claim 11^ further comprising one 
or more valve members for controlling the flow of 
fluids between the solid tubular members and the 

10 slotted tubular members. 

15. A system for extracting materials from a producing 
subterranean zone in a wellbore, at least a portion of 
the wellbore including a casing, comprising; 

15 means for positioning one or more primary solid 

tubulars within the wellbore; 

means for f luidicly coupling the primary solid 
tubulars with the casing; 

means for positioning one or more slotted tubulars 
20 within the wellbore, the slotted tubulars traversing 
the producing subterranean zone; 

means for fluidicly coupling the slotted tubulars 
with the solid tubulars; 

means for fluidicly isolating the producing 
25 subterranean zone from at least one other subterranean 
zone within the wellbore; 

means for fluidicly coupling at least one of the 
slotted tubulars with the producing subterranean zone; 
and 

30 means for radially expanding at least one of the 

solid tubulars and the slotted tubulars into intimate 
contact with the wellbore. 
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16. The sysi^em o£ claim 15, further comprising: means 
for eontrollably fluidicly decoupling at least one of 
the slotted tubulars from at least one other of the 
slotted txibulare. 



17. The system oC claim 15, further comprising means 
for positioning a plurality of slotted tubulars within 
the wellhore; wherein each slotted tubular consists of: 
a txibular member defining a longitudinal passage 
10 and one or more radial passages fluidicly coupled to 
the longitudinal passage. 
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